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pearl culture is a distinct possibility if attempts are made in 
the right direction, taking China and Bangladesh as examples. 

SCIENCE AND TECHNOLOGY FRONTIERS IN PEARL CULTURE 

Due to the fact that the pearl culture industry had, until 
recently, been managed exclusively by the Japanese businessmen 
and farmers, not only in Japan but also outside, research on 
pearl culture had also been confined to Japan. The National 
Pear I Research Laborator y of Japan had been the centre of 
these research activities, besides some universities. With the 
recent reorganisation of aquaculture research in Japant pearl 
culture has become a subject under the National Research Insti
tute of Aquaculture. Austr alia has carr ied out need-based 
research; particularly the recent problem of widespread disease 
in the P. maxima stocks has come under special investigation. 
With the expansion of pearl culture in countries such as China, 
U.S.A., India, Bangladesh, French Polynesia and Papua New Guinea, 
research thrusts on several aspects of pearl culture are also 
expanding in traditional as well as frontier areas of pearl culture 
technology which would ser ve the local needs of the industry 
as well as enlarge our scientific knowledge. 

Improvement of quality of cultured pearls, thereby its 
value, is receiving the highest priority in Japan. Having faced 
the pearl crash after 1966 caused by over production and poor 
quality, the Japanese scientists are very consc ious on this aspect. 
Application of genetics has received due recognition. It has 
been confi rmed by selective breeding experiments that pearls 
without yellow pigments can be produced more 
Results of the genetic experiments would lead to improvement 
of pear I oyster stocks through hatchery production, resulting 
in stocks yielding pearls of desired quality, resistant to microbial 
diseases, adaptable to environmental stress, having high growth 
potential and other desirable characteristics. 

A good deal of research has been carr ied out on miner a
lisation and spectral characteristics of pearls to understand 
the formation of organic matrix and crystalline microlayers, 
ul tr astructure of nacre and the causes of colour, lustre and 
iridescence of pearl 32,,.. The nature and function of extrapallial 
fluid secreted by the outer epithelium of the mantle, the root 
cause of pearl formation, is under detailed investigation. These 
studies are bound to improve the quality of pearls through applica
tion of biotechnology. 

Tissue <culture of pearl oyster mantle has been pursued 
for many years with the object of isolating and culturing the 
cells responsible for the secretion of fine aragonite crystals 
of calcium carbonate which gives the gem quality to the pearl. 
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In vitro culture of mantle epitheliulIl of P. fucata resulted in 
sheet-like accumulations of a large number of migrated cells 
derived from the explant consisting of roundish epithelial cells, 
pigmented epithelial cells, spindle-shaped muscle cells or string
like muscle cel1s and deposition of organic substances has clear Iy 
been seen 20 • Colonies derived from epithelial-like cells have 
been established for P. fucata' and H aliotis discus 21. It has been 
recently reported that the following process has been developed, 
a fraction of cell suspending liquid, arising out of mantle epithelial 
tissue culture, is injected around the nucleus implanted in the 
gonad of the pearl oyster, and the cells in suspension would 
form the pearl sac (Technocrat, 18(4), 1985). Success on these 
lines will open up possibilities of controlling the quality of pearls. 

With regard to species, there appears to be scope for impro
ving the techniques for P. margaritifera ·for production of high 
quality black pearls of sizes larger than what is produced today. 
French Polynesian efforts in this direction would be rewardingll'3~ 
Freshwater mussel Hyriopsis schlegelii is amenable to produce 
nucleated round pearls of large size and high value and the techni
ques to be improved for achieving this would need greater under
standing of the animal's biology and physiology. 

The pearl oyster resources need greater attention than 
has been paid hitherto in view of the environmental deterioration 
in several areas of pearl culture. In Japan, P. fucata .wild stocks 
from different regions have been mixed up indiscr iminately to 
a level that the quality of oyster, in terms of production of 
pearls of good quality, has degenerated. Attention has to be 
paid on genetically characterising the wild stocks in their diffe
rent regions of occurrence and preserving such stocks for judicious 
use in pearl culture. Pearl oyster diseases have been very Ettie 
understood and there is greater need to initiate and intensify 
research in this area, considering the problems faced in P. maxima 
stocks of Australia in this decade and the mass mortality of 
P. margaritifera in Sudan during the last decade. 

Hatcheries for raising pearl oyster resource for culture 
have-come to stay in Japan as a major source of supply. Larval 
rearing procedures for temperate and tropical species of bivalves 
have been developed 10 ,1: However, there seems to be some 
problems in large scale production of spat of P. margaritifera"and 
P. maxima

27
which would require attention. In breedtng programmes 

In the hatcheries, the genetic qualities of stocks will have to 
be considered against the requirements of pear I culturists. 

The farming technology has developed for various species 
and regions based on the local requirements and resources. Ocean 
engineering is a relatively new discipline which may examine 
the problems to make the different methods more efficient 
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and cost-effective. Some of the regions are prone to cyclones, 
typhoons, hurr icanes, monsoons and high tidal amplitudes and 
open sea farming in such areas is a high risk venture. 

Pearl culture is becoming a hi-tech area in Japan to protect 
quality and increase value. China appears to go in for low-tech 
venture with labour orientation and high gross production. Coun
tr ies such as Australia having shortage of labour opt for higher 
technology to manage production. The U.S.A. is just entering 
the field and would go in for advances in technology. The scenario 
of pearl culture, which is changing as above, appears to be con
(jucive for further S&:T inputs in the industry. 
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